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A��tra�t

Introduction��Malaria� is� a� common� parasitic� disease� which�
has�remarkable�morbidity�and�mortality�in�all�over�the�world.�
In�malaria�electrolyte�imbalances�and�mineral�disturbances�are�
common� clinical�manifestations.� Since�Na+� (sodium)� and�K+�
(potassium)�are�very�important�for�the�electrolyte�homeostasis�
in� human� body.� In� malaria� it� is� necessary� to� estimate� the�
levels� of� these�electrolytes� in�all� cases� for�better�management�
of�patients.��aterials� and�methods�� The� present� cross� sectional�
study�was� carried�out� over� a� period� of� 1� year� in� the� tertiary�
care� hospital,� India.� All� the� haematological� and� biochemical�
analysis� were� performed� including� e�amination� of� the� thick�
and� thin� peripheral� smears� for� malarial� parasite.� All� the�
confirmed�patients�of�malaria�above�1year�of�age�were�included�
in� study.� The�data� from� the� study�was� analyzed� statistically.�
�esults��The�incidence�of�P.�falciparum�was�more�than�P.�Viva��
in�the�present�study�population.�Serum�sodium�and�potassium�
significantly�decreased� in� falciparum�malaria�as� compared� to�
viva��malaria.�Furthermore�serum�sodium�and�potassium�level�
were�significantly�low�in�the�age�group�of�1-1��years.��onclusion��
�e� can� conclude� from� the�present� study� that� serum� sodium�
and�potassium�are�good�markers�for�the�severity�of�the�malarial�
infection.��e�can�prevent�complications�in�malaria�patients�of�
all�ages�by�estimating�serum�electrolytes.

Ke��ord�:�Plasmodium�Falciparum��Malaria��Plasmodium�
Viva���Sodium��Potassium.
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Introd��tion

Malaria� is� a� common� parasitic� disease� which�
has�remarkable�morbidity�and�mortality�in�all�over�
the�world.�Appro�imately��00�million� individuals�
become� the� victim� of� malaria� each� year.� Malaria�
is�caused�by�protozoa�of�genus��lasmodium.�It� is�a�

highly�devastating�parasite�and�causing�red�blood�
cells�lysis.�In�all�over�the�world�total�four�species�of�
Plasmodium�cause�malaria�in�humans.��lasmodium�
falciparum,��lasmodium�viva�,��lasmodium�malariae�
and� �lasmodium� �vale� are� the� different� species�
of� Plasmodium.� Two� species� of� �lasmodium,�
��� falci�arum� and� ��� �i�a�� are� more� responsible�
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for� majority� of� morbidity� and� mortality.� Among�
these,�infections�because�of�����alci�arum�are�if�left�
untreated�might�cause�multi�organ�failure�and�even�
death��1,2�.

The�most�common�sign�and�symptoms�of�malaria�
are�fever�with�chills�and�rigors,�headache,�vomiting�
and�other���u-like�symptoms.�Treatment�of�malaria�
must� be� started� as� early� as� possible� because� the�
infection� can� progress� rapidly� to� become� life-�
threatening� ��,��.� In� so� many� infectious� diseases�
electrolyte�imbalances�and�mineral�disturbances�are�
common�clinical�signs.�In�most�of�the�cases�of�malaria�
hyponatraemia,� hyperkalaemia,� hypocalcaemia�
and� hypomagnesaemia� are� the� common� ��ndings�
���.� Since� Na+� (sodium)� and� K+� (potassium)� are�
very� important� for� the� electrolyte� homeostasis� in�
human�body.�In�malaria�it�is�necessary�to�estimate�
the�levels�of�these�electrolytes�in�all�cases�for�better�
management�of�patients.

The� aim�of� the�present� study� is� to���nd�out� the�
levels�of�Na+�and�K+�in�malarial�patients�infected�
with�both�����i�a��and����falci�arum.

�aterial�and��ethod�

The�present�cross�sectional�study�was�carried�out�
over�a�period�of�1�year� (January�2017� -�December�
2017)� in�the�tertiary�care�hospital�of�India.�All� the�
indoor� as�well� as��ut� Patient�Department� (�PD)�
patients�with� clinically� suspected�malaria� (as� per�
the� ���� criteria)� were� included� in� the� study.�
The�written�and�informed�consent�was�taken�from�
the�patient�or�patient�s� relatives� in� case�of�minor.�
The�thick�and�thin�peripheral�smears�were�prepared�
and�e�amined�for�malarial�parasite�by�pathologists.�

All� the�con��rmed�patients�of�malaria�above�1year�
of� age�were� included� in� study.� The� demographic�
details�of�all� the�study�population,� their�complete�
history� with� general� and� systemic� e�amination�
with�all�haematological�and�biochemical�laboratory�
investigations� were� entered� in� a� preformed�
proforma.� All� the� data� was� analyzed� statistically�
and�presented�as�mean���SD.

Re��lt�

According� to� Table� 1,� the� incidence� of�
P.�falciparum�was�more�than�P.�Viva��in�our�study�
population.�In�the�present�study�males�were�more�
prone� to� had� malarial� infection� as� compared� to�
females.� The� cases� of� P.� falciparum� and� P.� Viva��
were�more� in� the� age� group� of� �0� to� ��� years� in�
the� present� study.� According� to� Table� 2,� serum�
sodium� and� potassium� signi��cantly� decreased� in�
falciparum�malaria�as�compared�to�viva��malaria.�
Furthermore� serum� sodium� and� potassium� level�
were�signi��cantly�low�in�the�age�group�of�1-1��years.

Di�����ion

Many�of�the�infectious�diseases�are�creating�havoc�
among�the�human�beings.�Malaria�is�playing�a�major�
role� among� all� of� them� around� the�world.� �orld�
�ealth��rganization� (���)�estimated�198�million�
cases�and��,8�,000�deaths�due�to�malaria�in�201�����.�
Malaria�is�caused�by�the�bite�of�the�female�anopheles�
mos�uito.�There�are�also�chances�of�spread�of�malarial�
parasite�via�blood�transfusion.�In�India�infection�by�
P.�falciparum�and�P.�Viva��are�much�more�common�
out�of�all�four�species�of�plasmodium��7�.

Ta�le��:�Age�and�Se��wise�distribution�of�cases�of�P.�Falciparum�and�P.�Viva�.

Age�
�Year���

�ale� fe�ale Total�

P.�Fal�ipar��� P.��i�a� P.�fal�ipar��� P.��i�a�

1-1� 0� 0� 02 0� 1�

1�-�0 12 18 08 1� �1

�1-�� 21 29 20 28 98

��� 10 1� 0� 09 �7

Total� �7 �� �� �� 200

Ta�le��:�Distribution�of�malarial�patients�according�to�age�and�serum�sodium�(Na+)�and�potassium�(K+)�levels.

Age�
�Year���

P.�Fal�ipar�� P.��i�a�

Na�������ol�L� K�������ol�L� Na�������ol�L K�������ol�L�

1-1� 12�.71��1.08 �.01��0.�2 129.2��2.01 �.1���0.2�

1�-�0 128.�0��2.�� �.18��0.�1 1�0.�1�2.0� �.2���0.��

�1-�� 1�0.���1.�8 �.2���0.0� 1�1.27�2.�8 �.�9��0.72

��� 127.18�1.�7 �.11��0.�� 1�0.���2.71 �.18��0.�1

�esults�showed�as��ean�������Reference� ranges�for�sodium�(Na+):�1��-1���m�mol/L�and�potassium�(K+):�
�.�-��m�mol/L�
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Patients� of� severe� malarial� infection� always�
have� electrolyte� imbalance.� In� the� current� era� of�
recent� advance� correction� of� ��uid� and� electrolyte�
imbalance� is� essential�element�of� the� treatment�of�
patients�with�severe�malarial�infection.

The�important�clinical�signs�of�sepsis�syndrome�are�
disturbances�in�potassium,�calcium,�magnesium,�and�
phosphate�levels.�Though�it�is�very�much�important�
to�treat���uid�and�electrolyte�imbalance�in�patients�of�
severe� P.falciparum�malaria,� recommendations� for�
the�management�at�present�is�not�de��ned��8�.

In� human� body� Potassium� (K)� is� essential� for�
accurate� functioning� of� all� body� cells,� tissues�
and� organs.� It� is� also� helpful� in� balancing� blood�
p�� and� water� levels� in� the� body.� The� main�
function� of� Potassium� (K)� is� skeletal� and� smooth�
muscle� contraction.� �ypokalaemia� is� a� common�
complication� of� severe� malaria.� In� this� way,�
Potassium� (K)� is� very� important� for� the� normal�
physiology�of�human�body��9�.

In�the�present�study���ndings�showed�that�there�
was�decline�in�K�level�due�to��lasmodium�infection.�
The� studies� by� �oel� C� and� Ikekpeazu� EJ,� et� al.�
showed� the� same� results� that� malarial� infections�
causes�decrease�in�K�level��10,�11�.�In�the�study�by�
Memon�AU,�et�al.�showed�that�because�of�malaria�
there� was� enhanced� urinary� removal� of� K� and�
patient�developed�hypokalemia��12��

Sodium� (Na)� is�known�as� the� essential�element�
of� e�tracellular� ��uid.� In� various� body� ��uids�
Sodium� (Na)� plays� important� role� for� normal�
distribution�of�water�and�osmotic�pressure.�Many�
abnormal� clinical� conditions� are� known� because�
of�Na+� ion�disturbance.�During�malarial� infection�
hyponatraemia� are� known� to� occur.� Decreased�
level�of�Na�e�aggerates�the�disease�symptoms�and�
results�in�severe�malaria.

In� the� present� study� results� showed� that�
malarial� infection� lead� to� a� decrease� in� the� levels�
of� electrolytes� (sodium� and� potassium).� Serum�
sodium� and� serum� potassium� in� the� cases� of� P.�
falciparum� malaria� were� markedly� reduced� as�
compared�to�those�in�the�cases�of�P.�viva��malaria.�
�yponatraemia� and� hypokalaemia� were� more�
common�in�P.�falciparum�than�in�P.�Viva��malaria.�
In�contrast�to�our�study�Baloch�S,�et�al.��1��.�showed�
that�there�was�increased�level�of�sodium�(Na)�and�
potassium�(K)�in�the�patients�of�malarial�infection.�
Baloch� S,� et� al.� �1��.� also� proved� that� there� was�
decrease�level�of�chloride�in�malarial�patients.

The�results�of�study�by�Fryatt�RJ,�et�al.��1��.�and�
Dworak,�et�al.� �1��.� supported� the���ndings�of�our�
study.�Both�the�study�showed�that�hyponatraemia�

and� hypokalemia� could� be� present� in� the� acute�
stages�of�malaria�infection.

In� the� present� study� patients� of� 1-1�� years� of�
age� was� affected� more� by� hyponatraemia� and�
hypokalemia.��e�could�not�able�to�give�e�planation�
for�this.�Further�study�is�warranted�to�e�plore�this�
association� between� electrolyte� imbalance� and�
malaria� infection.�From�the�present�study,�we�can�
use� the� serum� Na+� and� K+� level� as� prognostic�
marker� for� malarial� infection� and� can� prevent�
further�complications.

Con�l��ion

�e� can� conclude� from� the� present� study� that�
serum� sodium� and� potassium� are� good� markers�
for� the� severity� of� the�malarial� infection.��e� can�
prevent� complications� in� malaria� patients� of� all�
ages�by�estimating�serum�electrolytes.

Referen�e�

1.� Conway� DJ.� Molecular� epidemiology� of� malaria.�
Clin�Micro�biol.�Rev,�2007�20:188�20�.

2.� Fairhurst� RM,� �ellems� TE.� Plasmodium� species�
(Malaria).� In:� Mandell� �L,� Bennett� JE,� Dolin� R,�
Eds.� Principles� and� Practice� of� Infectious�Disease,�
7th� edition,� Elsevier� Churchill-Livingstone:�
Philadelphia,�chap�27�,�2009.

�.� �hite�NJ.�The�treatment�of�malaria.�New�England�
Journal�of�Medicine,�199�����(11):800-80�.

�.� Stanley� J.�Malaria:� Emergency�Medicine� in� North�
America,�1997�1�0:11�-1��.

�.� Sitprija� V.� Altered� fluid,� electrolyte� and� mineral�
status� in� tropical� disease,� with� an� em-phasis� on�
malaria�and�leptospirosis.�Nat�Clin�Pract�Nephrol,�
2008��(2):91-101.

�.� �orld��ealth��rganization�(201�).�Available�from:�
http://www.who.int/malaria/publications/wo�
rld�malaria�report�201�/en/.

7.� Park� K.� Preventive� and� Social� Medicine,� 21st�
edition,�Banarasidas�Bhanot,�2011�p.2�1.

8.� Maitland�K,�Pamba�A,�Fegan��,�Njuguna�P,�Nadel�S,�
Newton�CRJC,�Lowe�B.�Perturbations�in�Electrolyte�
Levels� in� Kenyan� Children� with� Severe� Malaria�
Complicated� by� Acidosis.� Clinical� Infectious�
Diseases,�200���0(1):9-1�.

9.� Peterson�LN.�Potassium�in�nutrition.�In:��andbook�
of� nutritionally� essential�minerals.� Eds,� ��Dell� BL�
and�Sunde�RA.Marcel�Dekker�Inc.�New��ork,�1997��
p.1��-8�.

10.� �oel�C.�Clinical�symptoms�and�electrolytes�description�
of� children� with� malaria� an� outpa-tient� setting� in�
kabupatenmandailing�natal.�M�K�N,�2007��0(1).

Bhumika��haria,��unvanti�Rathod�/�Type�of�Malarial�Parasitaemia�and�
Effect�on�Electrolyte�Disturbance:�A�Study�at�Tertiary�Care�Centre



Indian�Journal�of�Pathology:�Research�and�Practice�/�Volume�7�Number�9�/�September�2018

98�

11.� Ikekpeazu�EJ,�Neboh�EE,�Aguchime�NC,�Ma-duka�
IC,�Anyanwu�E�.�A�study�on�ma-laria�parasitemia:�
effect� on� the� sodium� and� potassium� levels.� J� Biol�
Med,�2010�2(2):20-2�.�

12.� Memon�AU,�Kazi�T�,�Afridi��I,�Jamali�MK,�Arain�
MB,� Jalbani� N,� Syed� N.� Evalua-tionofzincstatus�
in� whole� blood� and� scalp� hair� of� female� cancer�
patients.�ClinChimActa,�2007��79:��-70.

1�.� Baloch� S,� �achal� �S,� Memon� SA,� Baloch� M�
.Electrolyte� Concentration� in� Malarial� Patients� by�
Flame�Photometer.�J�Bacteriol�Parasitol.,�2011�2:12�.

1�.� Fryatt�RJ,� Teng� JD,��arries�AD,�Moody�A�,��all�
AP,�Forsling�ML.�The�plasma�and�urine�electrolyte�
concentrations�and�the�vasopressin�levels�in�patients�
who�were�admitted� to� the�hospital� for� falciparum�
malaria.�J�Trop��eorg�Med.,�1989��1(1):�7-�0.

1�.� Dworak�JA,�Miller�L�,��hitehouse��C,�Shirosh�T.�
Invasion�of�the�electrolytes�by�the�malaria�parasite.�
Science,�197��87:7�8-�0.

Bhumika��haria,��unvanti�Rathod�/�Type�of�Malarial�Parasitaemia�and�
Effect�on�Electrolyte�Disturbance:�A�Study�at�Tertiary�Care�Centre


